system. An example can be the extracellular space and the extracellular matrix (ECM) [37] [38] [39] .
These are integrated and interconnected by a field on which all these activities are carried out.
Instead of homeostasis, it is more correct to talk about calibration [12] : fluctuations reach a certain limit until the deviation cannot be corrected (feedback).
In practice, this property of complex biological systems is tied to the network of interconnection between cybernetically organized molecules of the system. The complex systems are subjected to three fundamental principles: 1) conformity to the goal (the entire cybernetic system is placed under the control of the vegetative command system);
2) holographic principle (every component of the system is informed of how much is happening in the context of the entire organism: everything acts on everything);
3) synergism principle (each dynamical phenomenon is connected to another ones) [13] .
Information and adaptation
As reported by the Stanford philosophical encyclopedia [40] , there is quantitative and qualitative information. In this paper, we will cover only qualitative information. A qualitative information is a scheme of a structure that can be adopted, reproduced or used to make decisions [41] . Information is message/sign (acknowledged even at a distance) or memory (because can be stable over time).
Based on these concepts, the system develops a global, organized response, that is much larger in magnitude than the entity of the information itself. The complex system reacts to stimuli in a disproportionate, exponential way, and completely restructures itself. Consequently, when the response is completed, it will try to limit the ampliative modifications through feedback.
Drugs and therapies are types of information currently studied in a linear way. The actual strategy measures the direct effect of a drug on one or more receptors, observing therapeutical and collateral 8 effects. In this way, the effectiveness of a drug is assessed in an average time and in a limited area.
However, the drug activates a complex cascade in the system and provokes unpredictable bifurcations. The collateral effects are the results of the passive and active influence of the system itself. For instance, we do not ever consider new symptoms or illnesses that appear 10 years from now, as a side effect of the drug. But, because of the inferential relationships and continuous evolution, these new symptoms could also be related to the drug itself in an indirect way.
Recognizing these phenomena, we argue that drugs and therapies should be studied in a perspective and logical way that considers the principles of non-linearity, systemic response, adaptation, calibration through negative feedback, evolution, and appearance of phenomena emerging through time. Another crucial concept to account for new drug development is the entropy. The dynamic equilibrium of a system can be altered by entropy. The information that demonstrates a network of advantageous possible responses to the system, represents a negative entropy [42] . It is possible to diminish the entropy in a system by augmenting the received information, through more detailed measures of its configuration. We are convinced that from the therapeutic point of view, the best therapeutic solution (the information) should maintain the least amount of entropy possible. The information compatible with systemic rules, and that demonstrates a network of energetically advantageous possible responses to the system, represents a negative term in the entropy of a system. Thus, one can define information as negative entropy [42] . The natural place of complexity is between entropy and information [15] .
The process of receiving and using information is identified with our process of adaptation to the external environment, and of living in an effective way in it [43] . It is complementary and successive to the transmission of information [8] . The dynamic equilibrium of the organism is altered when it receives a new piece of external information. At this point either the system reinstates the preceding equilibrium, or it configures itself into a new structure, different from what 9 came before. It generates a new organization and dissipating energy [44] . Entropy measures the lack of information in the effective structure of the system [42, 45] . The system always tries to maintain the most basic entropy possible, taking it from the environment.
Therefore, from the therapeutic point of view, the best information possible is that which helps the organism maintain the least amount of entropy possible. Information that does not block its processes but modulates them in an efficient manner. In the next sections, we will propose a new complex logic that aims at the development of a pharmacological activity based on all the above factors.
The hierarchical organization of the human organism
Our complex system has a network-like organization that acts on many levels [46] . We can identify several networks (e.g. molecular, tissue or even cultural networks). In this article, we will focus on system networks that interact amongst themselves. We propose a perspective and hierarchical vision of the human organism that could be used to understand the susceptibility of the organism itself, the illness structure, and the type of therapeutic information possible to administer. We suggest a structured approach to the development of integrated, individualized and precise medicine based on systemic logic. This logic is complex, circular and multifaceted. Understanding systemic logic permits having a philosophical, epistemological, and scientific vision. This allows the harmonization of the therapeutic disciplines with all the individual therapeutic courses. Our new hypothesis of progressive, hierarchical organization is based on six levels of the system. The premise is that every level of a system influences the surrounded levels in a circular way. This is done through positive and negative feedbacks. The foundation of our approach is the somatopsychic origins of the majority of human processes. These processes are based on body and brain, which have a coordinated activity. intestine. It is the most important not only for the high number of bacteria, but also for the connections that the intestine has with endocrine, immune, and nervous systems [60] . Intestinal microbiota can influence many physiological parameters, including cognitive functions such as the learning process, the memory, and the decisional processes. The "stations" of this axis are microbiota-intestine-vagus nerve-brain.
Additionally, the intestinal flora can alter the levels of circulating cytokines that could influence different brain functions [61, 62] . The influence on the cerebral activity also occurs through the afferent branch of the vagus nerve [63] and the modulation of the tryptophan system [64] , a precursor of the serotonin neurotransmitter. Up to now, some behavioral disorders have been connected to the intestinal flora such as anxiety, depression, and some cognitive disorders. However, it seems that the composition of the intestinal flora can play a role in other metabolic conditions that involve the central nervous system [65, 66] . There is a possibility that intuitive decisional processes are based on interoceptive maps for visceral responses, which would allow the brain to make decisions based on intestinal activity [67] .
Top-down influences
Now we will present two examples of the top-down influence of the brain to the body.
1.
In times of stress, the brain can influence the composition of the intestinal flora [68] through the hypothalamic-pituitary-adrenal axis, which regulates the secretion of cortisol. This influences the immune activity of the cells, both on the local intestinal and the systemic levels. Cortisol can alter intestinal permeability and its barrier function.
Consequently, it contributes to the modification of the composition of the intestinal microbiota [69] . In addition, stress alters numerous brain and bodily functions through the reduction of NK cells, the number of white blood cells, lymphocytes CD4+, IFN-γ, and a change in the leucocyte formula. It can also increase heart rate, blood pressure, regular antibodies of viruses present in latent phases in the organism and reduce nerve cells in the hippocampus. Stress can diminish the activity and efficiency of the immune system [70] [71] [72] and influence ageing [73] . Therefore, the point of view of a network is complementary to the top-down influence and, when integrated with classic reductionism, allows multiple and large steps forward.
2.
Depression following a heart attack is a predictive death factor of a patient within the next 18 months [74] . No other parameter exists, cardiac or not, that has this ability to predict possible outcomes. Negative emotions, that are the basis of suffering, indicate negative effects on health [75] . On the contrary, positive emotions like happiness or optimism positively influence bodily functions. Among patients who underwent a coronary bypass, the most optimistic had a much faster recovery time with a smaller effect of complications during and after the surgery than those who were pessimistic [76] .
Bijective influence
In most processes, communication between the body and the brain is bijective and concurrent.
1.
Posture control. Thoughts formed in the brain can rise emotions that are then carried out through the body. For example, in a state of depression and sadness, the body curls in on itself, causing kyphosis and closure of the spine; these postural changes, in turn, influence the brain. Therefore, the body can change cerebral images and thus the substrate of thoughts. Modifying gestures, for example stretching the arms up, can 15 psychological feature of patients is considered [84] [85] [86] [87] . This can be achieved with training, information, and integrated therapies.
To implement the integrated medicine approach, one should study:
-the effect of different types of information on different levels;
-how to integrate those type of information in a strategic way.
Understanding pharmacological dynamics and prospects
Complex logic permits the development of a new therapeutic approach (pharmacological or not) and to understand reactions to drugs in a rational manner. If we accept these premises, we can state the following hypotheses:
-Non-linearity explains allergic reactions, hypersensitivity and all modifications induced by a drug.
-Calibration describes fluctuations reached in a limit until the deviation cannot be corrected (via feedback). Calibration through negative feedback defines drug tolerance, which requires a progressive increase in drug dosage to couple to different active principles for the same pathology.
-Calibration explains also why, once a drug is administered, the system tends to return to the original manifestation. This occurs because, at the end of the pharmacological effect, the system returns to the preceding behavioral attractor.
-Homeostasis, or dynamic equilibrium, explains why a drug is inefficient. Blocking the systemic response without stimulating self-organization makes the system return to the predrug condition. Furthermore, after drug administration, the system could develop new dynamics through new bifurcations. With the current approaches, we consider these 18 bifurcations independent, but they may be indirectly related to the drug we have administered, even after years.
-Deterministic chaos explains a large amount of individual variability due to different signs, symptoms, and reactions to the same stimulus.
-Networks clarify that the drug (information) initiates a response exactly like other physiological and pathological environmental stimuli [34] . The study of the overlap among different pathogenic networks and different behavioral attractors could carry out a more targeted prevention based on individual risk factors.
-Organization and communication between sub-components of the system explain why a single drug cannot modify all pathogenic processes when there is more than one diagnosis at a time. Also, they explain why so many drugs act only on the symptomatic level, without influencing the underlying regulatory network.
-Dynamism and continuous adaptation through bifurcation explain why the system evolves during chronic illness despite administering drugs, which slow down a pathogenic process but perhaps indirectly influence other processes. This could then provoke frailty of other subsystems that de-regulate themselves through time.
-Information and entropy explain why most existing drugs do not give any long-lasting instrument to improve system organization and to keep its entropy low.
-The six levels of systemic organization explain drug pharmacokinetics and pharmacodynamics and clarify the interactions between different drugs. Together with the information and entropy theories, the six levels explain why a clinical case can become very complicated after polytherapy. They supply a systemic frame to study drug reactions not only from a local/physical point of view, but also from an emotional, cognitive, and social point of view.
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